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1. A system for verifying connections established through 
switching unit adapted to receive a plurality of inj/ut 
signals and output a plurality of switched sigi^ls, 
comprising: 

a selection unit for controllably admitting individual 
ones of the input signals and individual ones of th^/ switched 
signals; and 

a verification unit connected to the selection unit, for 
controlling operation of the selection unit as /a function of 
a connection map and performing relative/delay-dependent 
signal processing operations on the signals/ admitted by the 
selection unit so as to identify connections established 
through the switching unit and determirye their consistency 
with the connection map. 



i U 



2. A system as claimed in claim y, wherein the connection 
map defines, for each input signal/, a particular one of the 
20 switched signals that is expected^ to be correlated with that 
input signal, the verification j/nit being operable to perform 
the steps of: 

causing the selection uAit to admit, together with each 
input signal, the switchecy signal expected to be correlated 
25 with that input signal; 

processing the pai/ of admitted signals to determine a 
level of correlation oy anti-correlation therebetween; and 

if the level of /correlation is significant or the level 
of anti-correlation/ is insignificant, concluding that the 
30 connection involving the admitted input signal is consistent 
with the connection map. 



3. A system /as claimed in claim 2, the verification unit 
being further/ operable to perform the step of: 



■51- 



10 



■z\} 



■A 




12690RQUS01U 



if the level of correlation is insignificant or thj 
level of anti-correlation is significant: 



<D 

(2) 
(3) 

(3.1) 



15 (3.1.1) 



causing the selection unit to admit, together with /said 
input signal, a switched signal not expected /to be 
correlated with said input signal; 
processing the pair of admitted signals to determine the 
level of correlation or anti-correlation therebetween; 
if the level of correlation is significant /or the level 
of anti-correlation is insignificant, 96ncluding that 
said input signal has been mis-connected/ otherwise : 

if all switched signals not / expected to be 
correlated with said input / signal have been 
exhausted, concluding that the? connection involving 
said input signal has been l/>st; otherwise: 

causing the selectior/ unit to admit, together 
with said input signal, a different switched 
signal not expected to be correlated with said 
input signal and/repeating steps (2) and (3). 



20 4. A system as claimed iiy claim 1, wherein the verification 
unit comprises: 

a first sampling Xinit for sampling the input signal 
admitted by the sele^xion unit, thereby to create a first 
sample stream; 

25 a second sampling unit for sampling the switched signal 

admitted by the /selection unit, thereby to create a second 
sample stream; 

a first / delay line for receiving the first sample 
stream, comprising a plurality of taps interspersed by delay 
30 elements; 

a second delay line for receiving the second sample 
stream, /comprising a plurality of taps interspersed by delay 
elemerycs ; 
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a plurality of anti-correlators, each having a firs 
input connected to a tap in the first delay line and a second 
input connected to a tap in the second delay line, /each 
correlator being adapted to produce an anti-correlatioiy value 
at a distinct relative delay; and 

a minimum detector connected to the anti-coi/relators, 
for selecting the least among the anti-correlat/ion values 
produced by the anti-correlators and providing tjie result to 
a controller. 

5. A system as claimed in claim 4, where/n the first and 
second sampling units each comprise an an£i-alias filter, a 
sampler and an analog-to-digital converte/. 



15 6. A system as claimed in claim A, wherein each anti- 
correlator is adapted to produce ari anti-correlation value 
that is a function of the difference between the values of 
the samples appearing at its firs/£ and second inputs. 



20 7. A system as claimed ir/ claim 4, wherein each anti- 
correlator is adapted to produce an anti-correlation value 
from an input signal x(i) /and a switched signal y(i) that is 
substantially equal to A moving average value of (x(i-s)- 

resents a constant relative delay 

25 between the two signals. 



30 



8. A system as claimed in claim 1, wherein the verification 
unit comprises: 

a first sampling unit for sampling the admitted input 
signal, thereby to create a first sample stream; 

a second sampling unit for sampling the admitted 
switched signal, thereby to create a second sample stream; 
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a first delay line for receiving the first sample 
stream, comprising a plurality of taps interspersed w^th 
delay elements ; 

a second delay line for receiving the second sfample 
stream, comprising a plurality of taps interspersed with 
delay elements; 

a plurality of correlators, each having a fi/rst input 
connected to a tap in the first delay line and a s4cond input 
connected to a tap in the second delay line, ea<ch correlator 
being adapted to produce a correlation value; aiad 

a maximum detector connected to the correlators, for 
selecting the greatest among the correlatic^fi values produced 
by the correlators and providing the result? to a controller. 



15 9. A system as claimed in claim 8, /wherein the first and 
second sampling units each comprise ^an anti-alias filter, a 
sampler and an analog-to-digital con/erter. 



10. A system as claimed in claam 1, wherein the selection 
20 unit comprises an arrangement of at least one first 

multiplexer for allowing selection of the one or more input 
; signals and at least one /second multiplexer for allowing 

selection of the one or more switched signals. 

25 11. A system as clairafed in claim 1, wherein the selection 
unit comprises means for reducing the bandwidth of the 
admitted signals /elative to the signals entering the 
selection unit. 



30 12. A system qfs claimed in claim 1, wherein the selection 
unit comprises/ means for causing conversion of the input and 
switched signals from optical to electrical format. 
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13. A system as claimed in claim 12, wherein the selection 
unit comprises circuitry for admitting an input signal a/5 a 
function of an input wavelength and an input port andf for 
admitting a switched signal as a function of a switched 
wavelength and a switched port. 

14. A system as claimed in claim 1, wherein the^ relative- 
delay-dependent signal processing operations are /performed on 
low-frequency portions of the input signals/ and switched 
signals . 

15. A method of validating connections established through a 
switching unit adapted to receive a .plurality of input 
signals and output a plurality of switched signals, 
comprising : 

selecting one of the input signals; 

on the basis of a connection map, identifying a 
particular one of the switched ^ignals as expected to be 
correlated with the selected inpyt signal; 

determining a level of correlation or anti-correlation 
between the selected input Signal and the switched signal 
expected to be correlated wit/h the selected input signal; and 
if the level of correlation is significant or the level 
of anti-correlation is insignificant, concluding that the 
connection involving th^ selected input signal is consistent 
with the connection mat 



16. A method as claimed in claim 15, further comprising: 

if the level/ of correlation is insignificant or the 
level of anti-correlation is significant: 

(1) determining^ the level of correlation or anti-correlation 
between tile selected input signal and a switched signal 
not expected to be correlated with that input signal; 
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(2) if the level of correlation is significant or the levyfel 
of anti-correlation is insignificant, concluding tAat 
the selected input signal has been mis-connected; 
otherwise: 

(2.1) if all switched signals not expected /to be 

correlated with the selected input signal >nave been 
exhausted, concluding that the connection* involving 
the selected input signal has been lost/ otherwise: 
(2.1.1) repeating steps (1) and (2) with a different 

switched signal not expected tea be correlated 
with the selected input signal/ 



17. A method as claimed in claim 15, wherein selecting one 
of the input signals includes specifying a port and 

15 wavelength associated with the selected input signal and 
wherein accessing each switched signal by specifying a port 
and wavelength associated with that switched signal. 

18. A method as claimed in claim /l5, wherein determining the 
20 correlation or anti-correlation between two signals is 

executed on low-frequency portions of said signals. 

19. A method as claimed in ^laim 15, wherein determining the 
anti-correlation between tw^ signals x(i) and y(i) comprises 

25 evaluating a moving average value of (x ( i-s ) -y (i ) ) 2 , where 
represents a constant relative delay between the two 
signals . 



20. A system for validating connections established through 

30 a switching unit adapted to receive a plurality of input 

signals and output a plurality of switched signals, 
comprising : 

means for selecting one of the input signals; 
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means for identifying, for each selected input signal, 
and on the basis of a connection map, a particular one ofVthe 
switched signals as expected to be correlated with/ the 
selected input signal; / 
5 means for determining a level of correlation yor anti- 

correlation between the selected input signal/ and the 
switched signal expected to be correlated with tme selected 
input signal; and / 

means for concluding that the connection/ involving the 
10 selected input signal is consistent with the connection map 
if the level of correlation is significant/ or the level of 
anti-correlation is insignificant. / 

21. An apparatus for validating connections established 
15 through a switching unit adapted tc/ receive a plurality of 

input signals and output a plurality of switched signals, 

comprising: / 

a mechanism constructed an/a adapted to select one of the 

input signals; / 
20 a mechanism constructs/d and adapted to identify, for 

each selected input signal and on the basis of a connection 

map, a particular one of the switched signals as expected to 

be correlated with the/selected input signal; 

a mechanism constructed and adapted to determine a level 
25 of correlation or amti-correlation between the selected input 

signal and the switched signal expected to be correlated with 

the selected inpmt signal; and 

a mechani/sm constructed and adapted to conclude that the 

connection involving the selected input signal is consistent 
30 with the /connection map if the level of correlation is 

significant or the level of anti-correlation is 

insignificant . 
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22. Computer-readable media tangibly embodying a program/of 
instructions executable by a computer to perform a method of 
validating connections established through a switching unit 
adapted to receive a plurality of input signals and ^utput a 
plurality of switched signals, the method comprising/ 
selecting one of the input signals; 

on the basis of a connection map, identifying a 
particular one of the switched signals as ^xpected to be 
correlated with the selected input signals- 
determining a level of correlation 01/ anti-correlation 
between the selected input signal and Vhe switched signal 
expected to be correlated with the selecized input signal; and 
if the level of correlation is si/gnificant or the level 
of anti-correlation is insignif icaiyc , concluding that the 
connection involving the selected ^riput signal is consistent 
with the connection map. 



23. At least one computer programmed to execute a process 
for validating connections Established through a switching 
20 unit adapted to receive a/ plurality of. input signals and 
output a plurality of/ switched signals, the process 
comprising : 

selecting one of the input signals; 

on the basis /of a connection map, identifying a 
25 particular one of /the switched signals as expected to be 
correlated with thes selected input signal; 

determining /a. level of correlation or anti-correlation 
between the sel/ected input signal and the switched signal 
expected to be /correlated with the selected input signal; and 
30 if the Level of correlation is significant or the level 

of anti-correlation is insignificant, concluding that the 
connection /involving the selected input signal is consistent 
with the oonnection map. 
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24. A switch for optical signals, comprising: s^*^ 

a switching core for switching a plurality^of input 
optical signals as a function of a connection map and 
outputting a plurality of switched optic^Jrsignals ; and 

a connection verification system connected to the 
switching core, for correlating the input optical signals 
with the switched optdjseri signals so as to determine the 
consistency c^J^^Efhe connections established through the 
switc^arrTg"*^ core with the connection map. 
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2£-i ft — swifcH as claimed in claim 24 , wnerem CTT§ — SWT 

core comprises: 

a plurality of optica 
switch matrix dedicated 
plurality of i 

switch^^-rtfatrix being adapted 



matrices, each optical 
dis/£4_nct wavelprigth and having a 
'on outputs, each optical 
to establish wavelength- 

^c^-nH nq rnnnprt" i nn <? H^-hT.7^^n — its — inputs — and its — OUtputCi * 
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J2fT. A switch as claimed in claim 24, further compri^iilg: 

a plurality of wavelength division demultiplexing (WDD) 
devices, each having an input port and a^lurality of output 
ports; 

a plurality of wavelength division multiplexing devices, 
each having an output port/^nd a plurality of input ports; 
and 

wherein the inputs of each optical switch matrix are 
connected to th« like-wavelength output ports of the WDD 
devices; and / 

wherein the outputs of each optical switch matrix are 
connected to the like-wavelength input ports of the WDM 
devices . 
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A switch as claimed in claim 25, wherein the connection 
verification system is coupled to the inputs of the / WDD 
devices and to the outputs of the WDM devices. 

a^f. A switch as claimed in claim 26, wherein the connection 
map is defined by a set of sub-maps including a ^ub-map for 
each optical switch matrix defining a desired interconnection 
pattern between the inputs of that optical /switch matrix 
leading from the WDD devices and the outputs /of that optical 
switch matrix leading to the WDM devices,/ and wherein the 
connection verification system comprises: 

a first selection unit for con^rollably extracting 
single-carrier input signals from amoprcj the signals leading 
from the inputs of the WDD devices; 

a second selection unit foi/ controllably extracting 
single-carrier switched signals/ from among the signals 
leading from the outputs of the /WDM devices; and 

a verification unit connected to the first and second 
selection units, for controiling operation of the first and 
second selection units a function of the sub-maps and 

performing relative-deLLay-dependent signal processing 
operations on the signals extracted by the selection units so 
as to identify connections established by each optical switch 
matrix and to determine their consistency with the associated 
sub-map. / 

2#T. A switch/as claimed in claim 25, wherein the switching 
core furthei/ comprises a wavelength converting switch having 
a plurality of inputs and a plurality of outputs, the inputs 
of the j/avelength converting switch being connected to a 
subset /of the outputs of each optical switch matrix and the 
outpuj/s of the wavelength converting switch being connected 
to a/subset of the inputs of each optical switch matrix. 
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A switch as claimed in claim 28, wherein the connectic 
verification system is coupled to the outputs of the 
devices and to those inputs of each optical switch matrix 
connected to outputs of the wavelength converting switc} 

5 

1^. A switch as claimed in claim 29, wherein the /c/onnection 
map is defined by a set of sub-maps including a ^sub-map for 
each optical switch matrix defining a desired interconnection 
pattern between the inputs of that optical /switch matrix 
10 leading from the wavelength converting switch/and the outputs 
of that optical switch matrix leading to thje WDM devices, and 
wherein the connection verification system/ comprises : 

a first selection unit for coptrollably extracting 
single-carrier input signals from amoftg the signals leading 
15 from the outputs of the wavelength converting switch; 

a second selection unit fo/ controllably extracting 
single-carrier switched signal^/ from among the signals 
leading from the outputs of the /WDM devices; and 

a verification unit connected to the first and second 
20 selection units, for controlling operation of the first and 
second selection units as/ a function of said sub-maps and 
performing relative-da^ay-dependent signal processing 
operations on the signa/s extracted by the selection units so 
as to identify connections established by each optical switch 
25 matrix and to deteriq/ne their consistency with the associated 
sub -map - 

tt. A switch a/ claimed in claim 28, wherein the connection 
verification Astern is coupled to the inputs of the WDD 
30 devices and jLo those outputs of each optical switch matrix 
connected t.</ inputs of the wavelength converting switch, 

<£2r. A switch as claimed in claim 31, wherein the connection 
map is /defined by a set of sub-maps including a sub-map for 
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each optical switch matrix defining a desired interconnection 
pattern between the inputs of that optical switch mayrix 
leading from the WDD devices and the outputs of that optical 
switch matrix leading to the wavelength converting switch, 
5 and wherein the connection verification system comprises: 

a first selection unit for controllably ^extracting 
single-carrier input signals from among the signals leading 
from the outputs of the WDD devices; / 

a second selection unit for controllably extracting 
10 single-carrier switched signals from amorLg the signals 
leading to the inputs of the wavelength ^converting switch; 
and / 

a verification unit connected to /the first and second 
I selection units, for controlling ope^'ation of the first and 
lL5 second selection units as a function of said sub-maps and 
: performing relative-delay-dependent signal processing 
I operations on the signals extracted by the selection units so 
as to identify connections established by each optical switch 
* matrix and to determine their/ consistency with the associated 
£0 sub-map. / 

\ n\. / 

) <£3\ A switch as claimed/ in claim 28, wherein the connection 
verification system is/ coupled to the inputs and outputs of 
the wavelength converging switch. 

A switch as olaimed in claim 33, wherein the connection 
map is defined foy a set of sub-maps including a sub-map 
defining a desi/ed interconnection pattern between the inputs 
and outputs oy the wavelength converting switch, and wherein 
30 the connection verification system comprises: 

a fir/t selection unit for controllably extracting 
single-carrier input signals from among the signals leading 
to the inputs of the wavelength converting switch; 
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a second selection unit for controllably extracting 
single-carrier switched signals from among the signals 
leading from the outputs of the wavelength converting switch; 
and 

5 a verification unit connected to the first and second 

selection units, for controlling operation of the /first and 
second selection units as a function of said jsub-map and 
performing relative-delay-dependent signal / processing 
operations on the signals extracted by the selection units so 
10 as to identify connections established by/ the wavelength 
converting switch and to determine their/ consistency with 
said sub-map . 

A switch as claimed in claim 33, /wherein the wavelength 
15 converting switch has an additional /plurality of inputs for 
accommodating a plurality of add carriers. 

37- 

A switch as claimed in clafia 35, wherein the connection 
map is defined by a set of /sub-maps including a sub-map 
20 defining a desired interconnection pattern between the 
additional inputs of the Wavelength converting switch and 
those outputs of the wavelength converting switch leading to 
inputs of the optical /switch matrices, and wherein the 
connection verification /system comprises: 
25 a first selection unit for controllably extracting 

single-carrier input /signals from among the add carriers; 

a second selection unit for controllably extracting 
single-carrier switched signals from among the signals 
leading to the inputs of the optical switch matrices; and 
30 a verification unit connected to the first and second 

selection uniti, for controlling operation of the first and 
second selection units as a function of said sub-map and 
performing / relative-delay-dependent signal processing 
operations/on the signals extracted by the selection units so 
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as to identify connections established by the wavelengt) 
converting switch and to determine their consistency v^Lth 
said sub-map. 

2TI A switch as claimed in claim 33, wherein the wavelength 
converting switch has an additional plurality of outputs for 
accommodating a plurality of drop carriers. 

3*. A switch as claimed in claim 37, wherein /the connection 
map is defined by a set of sub-maps including a sub-map 
defining a desired interconnection pattern between those 
inputs of the wavelength converting switch leading from the 
optical switch matrices and the additional outputs of the 
wavelength converting switch, and /herein the connection 
verification system comprises: 

a first selection unit fo/ controllably extracting 
single-carrier input signals fro/ft among the signals leading 
from the outputs of ht optical ^witch matrices ; 

a second selection uni)f for controllably extracting 
single-carrier switched signals from among the drop carriers; 
and 

a verification unit /connected to the first and second 
selection units, for controlling operation of the first and 
second selection unit? as a function of said sub-map and 
performing relativef-delay-dependent signal processing 
operations on the signals extracted by the selection units so 
as to identify connections established by the wavelength 
converting switcj/ and to determine their consistency with 
said sub-map. 



. A switch as claimed in claim 27, wherein the first 
selection i^fiit allows selection of an input signal as a 
function ojE its wavelength and position among the inputs of 
the optical switch matrix at that wavelength. 
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-4xf\ A switch as claimed in claim 39, wherein the firsyl 
selection unit comprises 

a plurality of first local WDD devices for receiving a 
plurality of multi-carrier optical signals tapped vxior to 
entering the first WDD devices; 

a bank of optical receivers connected to the/ outputs of 
the first local WDD devices, for converting t£fe respective 
optical signals into electrical form; 

a plurality of first selectors, each having a plurality 
of inputs, each such input on a given selector being 
associated with an output from a different one of the first 
local WDD devices and thereby p/srmitting wavelength 
selection; and 

a second selector connected to An output of each of the 
first selectors, thereby permitting' selection of the position 
of the input of the optical switch matrix in the switching 
core . 

MP 

-4-i". A switch as claimed /n claim 39, wherein the first 
selection unit comprises: 

a local optical swjjfch matrix for receiving a plurality 
of multi-carrier optical signals tapped prior to entering the 
first WDD devices a/d selectively providing one of these 
multi-carrier sign/ls to an output, thereby permitting 
selection of the Position of the input of the optical switch 
matrix in the switching core; 

a local WDD device connected to the output of the local 
optical switch matrix, for separating the received multi- 
carrier opt/xcal signal into its single-carrier components; 

a bank of optical receivers connected to the outputs of 
the locafl WDD device, for converting the respective optical 
signal^ into electrical form; and 
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a selector connected to an output of each of the optical 
receivers, thereby permitting wavelength selection. / 

W / 

-4rZ. A switch as claimed in claim 39, wherein the/ first 
selection unit comprises: / 

a first local optical switch matrix for receiving a 
plurality of multi-carrier optical signals tapped prior to 
entering the first WDD devices and selectively ^providing one 
of these multi-carrier signals to an output, thereby 
permitting selection of the position of tKe input of the 
optical switch matrix in the switching core/ 

a local WDD device connected to the /Output of the first 
local optical switch matrix, for separating the received 
multi-carrier optical signal intc/ its single-carrier 
component s ; / 

a second local optical switch/ matrix for receiving the 
plurality of single-carrier optical signals from the local 
WDD device and selectively providing one of these multi- 
carrier signals to an output, /hereby permitting wavelength; 

an optical receiver connected to the output of the 
second local optical switch matrix, for converting the 
received optical signal Into electrical form. 

^5". A switch as claamed in claim 39, wherein the first 
selection unit compr/ses: 

a bank of tmnable optical filters, for receiving a 
plurality of mu/ti-carrier optical signals tapped prior to 
entering the /first WDD devices and selectively filtering 
these multi-ycarrier signals, thereby permitting wavelength 
selection; / 

a barik of optical receivers, each connected to the 
output at a respective one of the tunable optical filters, 
for converting the respective optical signal into electrical 
form;/ and 
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a selector connected to an output of each of the optical 
receivers, thereby permitting selection of the position /of 
the input port in the optical switching matrix in / the 
switching core. / 



A*. A switch as claimed in claim 39, wherein /the first 
selection unit comprises: / 

a local optical switch matrix for receiving a plurality 
of multi-carrier optical signals tapped prior/to entering the 
first WDD devices and selectively provid/ng one of these 
multi-carrier signals to an output, /thereby permitting 
selection of the position of the input /ot the optical switch 
matrix in the switching core; / 

a tunable optical filter, for Selectively filtering the 
multi-carrier optical signal received from the local optical 
switch matrix, thereby permitting/ wavelength selection; and 

an optical receiver connected to an output of the 
tunable optical filter, for /Converting the received optical 
signal to electrical form- / 

4*f. A switch as claimed in claim 39, wherein the second 
selection unit comprised: 

a plurality of ytirst local WDD devices for receiving a 
plurality of multi/carrier optical signals tapped prior to 
entering the flrsjL WDD devices; 

a bank of ^optical receivers connected to the outputs of 
the first local WDD devices, for converting the respective 
optical signals into electrical form; 

a plurality of first selectors, each having a plurality 
of input/, each such input on a given selector being 
associated with an output from a different one of the first 
local / WDD devices and thereby permitting wavelength 
selection; and 
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a second selector connected to an output of each of tj 
first selectors, thereby permitting selection of the position 
of the input of the optical switch matrix in the switching 
core . 

m. / 

-4-6. A switch as claimed in claim 39, wherein /the second 
selection unit comprises: 

a local optical switch matrix for receiving a plurality 
of multi-carrier optical signals tapped prior/ to entering the 
first VJDD devices and selectively providing one of these 
multi-carrier signals to an output, /thereby permitting 
selection of the position of the input yof the optical switch 
matrix in the switching core; 

a local WDD device connected tcf the output of the local 
optical switch matrix, for separating the received multi- 
carrier optical signal into its single-carrier components; 

a bank of optical receivers connected to the outputs of 

PLverting the respective optical 
and 
n output of each of the optical 
wavelength selection . 
claim 39, wherein the second 
switch matrix for receiving a 
>tical signals tapped prior to 
3 and selectively providing one 
nals to an output, thereby 
position of the input of the 
bitching core; 
:ted to the output of the first 
for separating the received 
al into its single-carrier 
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a second local optical switch matrix for receiving tl 
plurality of single-carrier optical signals from the local 
WDD device and selectively providing one of these rrfulti- 
carrier signals to an output, thereby permitting wavelength; 

an optical receiver connected to the outpiyc of the 
second local optical switch matrix, for concerting the 
received optical signal into electrical form. 



A switch as claimed in claim 39, wherein the second 
selection unit comprises 

a bank of tunable optical filter^, for receiving a 
plurality of multi-carrier optical signals tapped prior to 
entering the first WDD devices ancr selectively filtering 
these multi-carrier signals, thereby permitting wavelength 
selection; 

a bank of optical receivers, each connected to the 
output of a respective one oy the tunable optical filters, 
for converting the respective optical signal into electrical 
form; and 

a selector connected/to an output of each of the optical 
receivers, thereby permitting selection of the position of 
the input port in /he optical switching matrix in the 
switching core. 

4-9-. A switch as/ claimed in claim 39, wherein the second 
selection unit comprises: 

a local optical switch matrix for receiving a plurality 
of multi-career optical signals tapped prior to entering the 
first WDD yflevices and selectively providing one of these 
multi-carraer signals to an output, thereby permitting 
selectio/ of the position of the input of the optical switch 
matrix An the switching core; 
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a tunable optical filter, for selectively filtering tl 
multi-carrier optical signal received from the local optical 
switch matrix, thereby permitting wavelength selection; amd 

an optical receiver connected to an output pf the 
tunable optical filter, for converting the receive^/ optical 
signal to electrical form. 



claim 27, /wherein the 



A switch as claimed in 
verification unit is operable to: 

coordinate operation of the first and/ selection units 
such that the switched signal extracted by the second 
selection unit is expected to be correlated with the input 
signal extracted by the first selectior/ unit 

process the single-carrier input/ signal extracted by the 
first selection unit and the singi^e-carrier switched signal 
extracted by the second selection/ unit in order to determine 
a level of correlation or anti-correlation therebetween; and 

if the level of correlation is significant or the level 
of anti-correlation is ins/gnif icant , concluding that the 
connection involving the extracted input signal is consistent 
with the connection map. 

-5*. A switch as claimed in claim 50, the verification unit 
being further operable to perform the step of: 

if the level /of correlation is insignificant or the 
level of anti-correlation is significant: 

(1) coordinating/ operation of the first and selection units 
such that /the switched signal extracted by the second 
selection/unit is expected not to be correlated with the 
input signal extracted by the first selection unit; 

(2) processing the pair of extracted signals to determine 
the / level of correlation or anti-correlation 
therebetween; 
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(3) if the level of correlation is significant or the lev^sl 
of anti-correlation is insignificant, concluding jzhat 
said input signal has been mis-connected; otherwise/ 
(3.1) if all switched signals not expected / to be 

correlated with said input signal have been 
exhausted, concluding that the connection involving 
said input signal has been lost; otherwise: 
(3.1.1) coordinating operation of the f/rst and second 

selection units such that a different switched 
signal extracted by the second selection unit 
is expected not to be /Correlated with the 
input signal extracted fcy the first selection 
unit and repeating stejzss (2) and (3) 
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in/ claim 51, wherein 
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A switch as claimed 
verification unit comprises: 

a first sampling unit /or sampling the input signal 
extracted by the first selection unit, thereby to create a 
first sample stream; 

a second sampling u/lit for sampling the switched signal 
extracted by the secon/1 selection unit, thereby to create a 
second sample stream; 

a first delay line for receiving the first sample 
stream, comprising/ a plurality of taps interspersed by delay 
elements; 

a second /delay line for receiving the second sample 
stream, compr/sing a plurality of taps interspersed by delay 
elements; 

a plurality of anti-correlators, each having a first 
input cormected to a tap in the first delay line and a second 
input Connected to a tap in the second delay line, each 
correlator being adapted to produce an anti-correlation value 
at a/ distinct relative delay; and 



-71- 




12690ROUS01U 



a minimum detector connected to the anti-correlatorsf, 
for selecting the least among the anti-correlation values 
produced by the anti-correlators and providing the resist to 
a controller. 

si 

-&3\ A system as claimed in claim 52, wherein th^ first and 
second sampling units each comprise an anti-al^ias filter, a 
sampler and an analog-to-digital converter. 
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J&^. A system as claimed in claim 52, /wherein each anti- 
correlator is adapted to produce an aiiti-correlation value 
that is a function of the difference/ between the values of 
the samples appearing at its first ajrfd second inputs. 
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A system as claimed in c/aim 52, wherein each anti- 
correlator is adapted to produce an anti-correlation value 
from an input signal x(i) and a switched signal y(i) that is 
substantially equal to a /moving average value of (x(i-s)- 
y(i))2, where " s" represents a constant relative delay 
between the two signals / 

$£r. A system as/ claimed in claim 51, wherein the 
verification unit /Comprises: 

a first stripling unit for sampling the input signal 
extracted by t^fie first selection unit, thereby to create a 
first sample Stream; 

a second sampling unit for sampling the switched signal 
extracted /by the second selection unit, thereby to create a 
second sample stream; 

a/ first delay line for receiving the first sample 
streak, comprising a plurality of taps interspersed with 
delafy elements; 
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a second delay line for receiving the second samp] 
stream, comprising a plurality of taps interspersed vjith 
delay elements; 

a plurality of correlators, each having a firs£ 'input 
connected to a tap in the first delay line and a seczbnd input 
connected to a tap in the second delay line, eacj/ correlator 
being adapted to produce a correlation value; ar 

a maximum detector connected to the correlators, for 
selecting the greatest among the correlation values produced 
by the correlators and providing the result to a controller. 
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%T. A system as claimed in claim £> 6, wherein the first and 
second sampling units each comprise an anti-alias filter, a 
sampler and an analog-to-digita / converter . 

J>8^ A system as claimed Jfa claim 27, wherein all single- 
carrier optical signals /are digitally wrapped and include a 
header, wherein the header is designed to contain specific 
low-frequency signal/content . 

Jb&l In combination, the switch of claim 25 and a power 
spectrum flattening system, 

JsrZT. In /combination, the switch of claim 27 and a power 
spectrum flattening system, wherein at least part of the 
firsx or second selection unit is shared between the switch 
avid the power spectrum flattening system. 

sJeriT. H — syotcm — #err — eenre Idling a Jrlrsl 
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second sample stream, comprising 

a first dela^ 
stream, cj. 



taps 



iple — rtifeaiu J^ILJ 

the first sample 
versed by delay 
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Mrd — dolay - Hire — TUT — leueiviny — bfre — second — s~ciT 
stream, comprising a plurality of taps interspersed by^aelay 
elements; 

a plurality of anti-correlaterfsV eacja^having a first 
input connected to a tap in the /first ^p^Iay line and a second 
input connected to a tap in 



.ine, each 



correlator being adapted to^i5rbduce dfi^ant±=J3e* r relation value 
at a distinct relative 

a minimum gterector connected to the anti-correlators, 
for selecting the least among the anti-correlation values 
produced" by the anti-correlators and providing the result to 
- cunLiQllc -^_^ 

J&Z . A system as claimed in claim 61, wherein the first 
second sampling units each comprise an anti-alias fil^r, a 
sampler and an analog-to-digital converter. 



A system as claimed in claim 61, wherein each anti- 
correlator is adapted to produce an anti^-correlation value 
that is a function of the difference/between the values of 
the samples appearing at its first^afid second inputs, 

A system as claimed yK claim 61, wherein each anti- 
correlator is adapted t^ produce an anti-correlation value 
from an input signal^(i) and a switched signal y(i) that is 
substantially equal to a moving average value of (x(i-s)- 
y(i)) 2 , where /rs" represents a constant relative delay 
between the y6o signals, 

A Xystem as claimed in claim 61, wherein each anti- 
correlator is uniquely associated with a relative delay 
existing between the sample streams at its first and second 
nputs . 
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Jr&. A system as claimed in claim 64 , wherein for ej 
particular anti-correlator, at least one other of the/anti- 
correlators is associated with a relative delay^ that is 
within "x" seconds of the relative delay wi£fi which said 
particular anti-correlator is associated, x> x" being 
substantially the inverse of the highesjj/ frequency contained 
in the first or second sample stream. 
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A system as claimed in cl^im 61, wherein each tap in the 
first and second delay lin^s is connected to at most one of 
said anti-correlators. 
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A system as/claimed in claim 61, wherein at least one 
tap in the fi^st or second delay line is connected to more 
than one ox said anti-correlators. 




r A system as claimed in claim 61, wherein the delay 
dements are embodied as shift registers. 
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